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Ha3sBa eTamny:. CTBOpeHHs KOMNO3UTiB 3 nopomkiB KHB 3 6araTOKOMIOHEHTHUMU BaKYyMHUMMU TIOKPUTTSMU Ta

pizasibHUX iIHCTPYMEHTIB Ha iXHill OCHOBI 11711 06POOKHU 3aJ1i30BYIJIEL[€BUX TA )KAPOMIIIHUX CI1JIaBiB
IToyaTok eramy: 01.2021
3akiHyeHHs eTamy: 12.2023
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Ykpainu
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[11-9-21 (1874) CTBOpeHHS1 KOMIIO3UTiB 3 opo1ikis KHB 3 6araToOKOMIIOHEHTHUMHU BaKyYMHHUMU [TOKPUTTSIMU Ta

pi3asibHUX iIHCTPYMEHTIB Ha iXHill OCHOBI 11711 06POOKHU 3aJ1i30BYIJIELI€BUX TA )KAPOMIIIHUX CIIJIABiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Creation of composites from KNB powders with multicomponent vacuum coatings and cutting tools based on
them for processing iron-carbon and heat-resistant alloys

Pedepat yKpaiHCBKOIO:

CTBOpEHO HanTBepi KOMIIO3UTH iHCTPYMEHTAJIbHOTO [IPU3HAYEHHS 3 MiABUILIeHUMU (i3KO-MeXaHIYHUMU Ta
eKCIUlyaTalilHMMU BJIaCTUBOCTSIMU, IIPU3HAYEHI /1711 0OPOOKHU 3a1i30BYIJIEL€BUX TA )KAPOMIILIHUX CILJIABiB.
BcTraHoB/IEHO, 10 3aCTOCYBAaHHSA METOY ra30TPaHCIIOPTHOTO ocagyKeHHs Ti Ha MoBepXHIO 3epeH cBN 1mo3Boise
KEPYBAaTU CTPYKTYPOIO KOMIIO3UTY Ta OTPMMATH PiBHOMIPHUI PO3NO/AiI KepaMidyHOI MaTpulii Mixk 3epHamu cBN 3a
YMOBH iHKAIICYJIsiLii B Hill OKpemMux 3epeH HaaTeepaoi gpasu. OkpiM KybiuHOro HiTpuny 60py cBN, komnosuTtu
MICTATb IPOAYKTHU XiMiuHOI B3aemozii 3 TutaHoM TiN Ta TiB2. Bukopucranus y pi3aJbHOMY IHCTPYMEHTI
KOMIIO3UTiB, OTPUMAHMX 3 BUXiJHUX [TIOPOUIKiB 3 TOKPUTTIM (3-8% Ti), mo3Bossie Ha 20% 3HU3UTU IWBUOKICTD
3HOLIYBaHHS iHCTPYMEHTY IIpY BUCOKOMIBUIKICHOMY (220 M/XB.) pi3aHHI 3arapTOBaHOI CTajli y IOPiBHSIHHI 3
iHCTpyMEHTOM, OCHAIIlEHUM CTaHJAPTHUM Komiio3utoM PcBN. B ymoBax nepesaxkarouoro abpa3uBHO-MEXaHI{4YHOTO
3HOLIYBaHHS MpU WBUIKOCTI 110 M /XB. €(pEKTUBHICTb iIHCTPYMEHTY 3 HOBUM KOMIIO3UTOM IOPiBHSIHO HU3bKA. [Ipn
BHCOKOIIBU/IKICHI¥ 06poO6Li B yMOBax IVHAMIYHUX YIAPHUX HaBaHTaX€Hb HOBI KOMIIO3UTH, Ha BiJMiHY Bif
komno3utiB BL-PcBN, 36epiraioTs npauesgarsicts npu nogavax 0,1 ta 0,38 MM /06. (3i 3MiLHIOBaIbHOIO (aCKOI0) Ta
3a06€e31e4yIoTh SKiCTb 00po6KU Ha piBHI Ra 0,4-0,6. 3 BUKOPUCTaHHSIM CIIELiaJIbHO PO3PO0JIEHOTO aJITOPUTMY,
CTaTUCTUYHOI Teopii eKCTpeMasIbHUX 3HaY€Hb i OLiHKM IMOBIPHOTO PiBHS 5 MiKPOMOIKOIXEHb B (ha3ax KepaMiku
IIPOBENIEHO JOCJIIIKEHHS BIUIMBY MIKPOCTPYKTYPHY Ha HAIPY>)KEHUM CTaH, IPY>KHI MOJyJIi Ta KPUXKY MIlLIHICTh [IBO- i
Tpu@dazHoi kepamiku. OGIPyHTOBAHO BUOip ONTUMAaJIbHUX (CTOCOBHO €KCIUIyaTallitHUX XapaKTePUCTHUK)
CTPYKTYpHUX napaMeTpiB Kepamiku ¢cBN-TiN. [lani MmoietoBaHHS CBil4aTh, 110 MIlIHICTb KEPaMiKu, BUTOTOBJIEHOI i3
IIOPOLIKIB 3 IOKPUTTSIM, 32 IHIIMX PiBHUX YMOB € BUIo0 Yy 1,1-1,3 pa3u y nopiBHIHHI 3 KepaMiKoI0 TOro X (pa3oBOTO

CKJIaZly, ajleé BUTOTOBJIEHOIO 32 TPAAULIHOIO TEXHOJIOTIEI0 MEXaHIYHOrO 3MilllyBaHHSI KOMITIOHEHTIB.

Pedepar aHIJIiHCBKOIO:

Superhard composites for tools with increased physical, mechanical and operational properties, intended for
machining iron-carbon and heat-resistant alloys, have been created. It was established that the application of gas
transport deposition of Ti on the surface of cBN grains allows to control the structure of the composites and
obtain a uniform distribution of the ceramic matrix between the cBN grains, provided that individual grains of the
superhard phase are encapsulated in it. New composites contain chemical compounds as the interaction with Ti
(such are TiN and TiB2) in addition to cubic boron nitride cBN. The use of composites obtained from initial coated
powders (3-8% Ti) in the cutting tool allows for a 20% reduction in the tool wear rate during high-speed (220
m/min) cutting of hardened steel compared to a tool equipped with a standard PcBN composite. Under
predominant abrasive mechanical wear at a speed of 110 m/min. the efficiency of the tool with the new composite
is relatively low. During high-speed machining under dynamic shock loads, the new composites, unlike the BL-
PcBN composites, retain their workability at feeds of 0.1 and 0.38 mm /rev. (with a reinforcing chamfer) and ensure
surface quality Ra 0.4-0.6. With the use of a specially developed algorithm, statistical theory of extreme values and
assessment of probable level 5 microdamage in ceramic phases, a study of the influence of microstructure on the
stress state, elastic moduli and brittle strength of two- and three-phase ceramics was carried out. The choice of
optimal (regarding operational characteristics) structural parameters of cBN-TiN ceramics is justified. Simulation
data show that the strength of ceramics made from coated powders, other things being equal, is 1.1-1.3 times



higher than that of ceramics with the same phase composition, but made by the traditional technology of
mechanical mixing.

Inpekc YIK: 621.9.02, 621.793.1

Koau TemaTuyHHUX PyOpHK: 55.19.03.31, 81.33.33.05
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Hassa HTII ykpaincbKo10: Hagrsepai ¢cBN-TiN komnosuTu

Hazpa HTII aurJiiicbKo0: Superhard cBN-TiN composites

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

I‘alesb 3aCTOCYBaHHSI. [HCTpyMEHTaIbHE BUDOOHUIITBO
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Hagreepai cBN-TiN KOMIIO3UTH iHCTPYMEHTAIBHOTO PU3HAYEHHS, OTPUMAHI 3 MOnepeHiM
ra3oTpaHCIOPTHUM OcafKeHHsIM Ti Ha noBepxHIo 3epeH cBN. CTpyKTypHO cKiafatoTecs 3 3epeH ¢BN i mpomapkis
KepamiuHoi MmaTpuui 3 cyomikponnux 3epeH TiN Ta TiB2 mupuHoo Bif 0,4 MKM (Ha MiXK3epeHuX rpaHuLsx) fo 10-12
MKM (B 30Hax MOTPiliHUX Ta Oisblle CTUKIB). MiKpOTBepiCcTh CTAaHOBUTL 32-41 'Tla 11711 KOMIIO3UTIB, 10 MICTSTh
8-3% Ti. [lpusHaveHi 111 06po6KY 3aJ1i30BYIIEleBUX Ta )KAPOMIIJHUX CIIJIaBiB. MalOTh BUILIY 3HOCOCTIHKICTh B

pi3asibHOMY iHCTPYMEHTI B TOPiBHSAHHI 3i CTaHIAPTHUM KOMITIO3UTOM PCBN.

ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykuii (Matepiais,

TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTrO OTEHIialy Ta 3aMillleHHIO IMIIOPTY
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
IIpakTHyHa peasnisanis HTII
IToyaToK eramy: 01.2024
3aKiHYeHHs eTaly: 12.2024
Crnio>KuBavi NPOAYKILii: MamuHoGyiBHI mignpuemcTsa Ykpainu
IlepcnekTHBHI pHHKH: €Bporna
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:
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